Abstract. Business Process Management (BPM) is used by organizations as a method to increase awareness and knowledge of business processes. Although many companies adopt BPM, there is still a notable insecurity of how to set it up in the most effective way. A considerate amount of research concerning partial aspects of BPM adoption has been done, such as the pitfalls of business process modeling. However, up until now hardly any empirical research has been conducted that aims at validating them. In this paper we address this research gap by conducting eleven in-depth interviews with BPM experts from various companies. We use the Grounded Theory approach to qualitatively analyze the data. Our contribution is twofold. First, we derive a conceptual framework showing the insights of BPM adoption by organizations. Second, we use the evidence from the interviews to discuss the pitfalls of business process modeling and show the countermeasures that are taken by companies.
Introduction
Business process management (BPM) is adopted by an increasing number of companies for achieving different goals, from business-oriented ones such as performance improvement to system-oriented ones like process automation. Although BPM as a discipline has been established already in the 1990s, there is still a notable insecurity of how to set up BPM in a company in the most effective way. Partially, this fact is explained with the diversity of scenarios in which BPM is introduced. Furthermore, the intertwining of BPM with various strategic and operational parts of the company makes BPM adoption a complex topic to study. Up until now, there have been different contributions to research focusing on partial aspects of BPM adoption. Business process redesign is one important perspective of BPM adoption, being summarized in Kettinger et al. [1] and supported by best practice [2] . Also success factors of business process modeling have been identified with a focus on individual projects [3] . There is also a list of business process modeling pitfalls, which address a set of important issues of general BPM adoption. While a subset of these pitfalls directly relate to the adoption question, there is currently hardly any empirical research reported that aims at validating them.
In this paper, we approach the gap of dedicated empirical research on BPM adoption as a starting point. We took a Grounded Theory approach and conducted a set of interviews with BPM experts from adopting companies. Our contribution is a conceptual model that helps to understand BPM adoption in more detail. Specifically, we use the evidence from the interviews to discuss the pitfalls of business process modeling. Our discussion shows the validity of the pitfalls and illustrates countermeasures that are taken by companies.
The paper is structured as follows. Section 2 discusses the background of our research. It introduces the essential concepts of BPM and the pitfalls being identified by Rosemann. Section 3 describes our research design based on Grounded Theory accompanied with demographics on the interview partners. Section 4 presents our findings. First, the conceptual model is discussed. Second, its relationship to the pitfalls is investigated. Section 5 concludes and gives an outlook on future research.
Background
There are many studies focusing on the success factors concerning enterprise information systems [4] . Some of them found that for an organization to ensure a successful enterprise system implementation, they must pay sufficient attention to BPM [5] . To achieve BPM success, it is important to understand the organizational context [6] . Indulska et al. suggests that while academics mainly research on the issues related to the development and evaluation of artifacts, practitioners are interested in the purpose and adoption of BPM [7] . However, this latter issue is not getting enough research coverage though being of great importance for practitioners. Several studies attempt to identify the capabilities organizations should adopt in order to support their BPM initiative. For instance, Bandara binds the concept of success to its context of BPM adoption [8] . The study illustrates that a process modeling project is successful if it is effective, i.e. fulfilling its objectives, and efficient, i.e. the process modeling activities are completed with the allocated resources [8] . According to Trkman, BPM should translate a firm's strategy into specific requirements and enable the execution of the strategy [9] . Hence, success could be defined as the resulting status of when the intended goals of the BPM initiative are met to a satisfactory level [10] .
However, BPM by itself is not trivial to implement, as there are various aspects that need to be considered for it to bring beneficial outcomes. As much as the business process modeling success factors have been studied, there are also studies illustrating the most common pitfalls for organizations, potentially leading to BPM failure altogether. The lack of alignment between strategy and BPM projects is one of the identified failure causes when adopting BPM [9] . Beyond that, organizations tend to spend a lot of time on modeling their processes in terms of scope and depth [11] , neglecting issues like selecting the right processes to model, deciding on the required level of detail, or choosing an appropriate framework. In addition it has been argued that companies often underestimate understanding issues of elaborated modeling techniques [11] . For that reason, BPM is criticized as being time-consuming and not delivering sufficient value [11] . Therefore, it is important to scope the role of BPM in an organization appropriately [11] .
The purpose of the pitfalls suggested by Rosemann was to increase the awareness of the most common mistakes organizations can make when implementing a BPM initiative [11, 12] . However, up until now, hardly any attempt has been made to evaluate them systematically. It is important for such to be based on empirical research, rather than on review of literature. For that reason, we not only focus on reasons and consequences of BPM adoption, but also on how organizations are dealing with potential pitfalls.
Methodology
For this paper, we utilized a qualitative research approach. This approach is advised for emerging research topics in which a small amount of previous studies has been conducted [13, 14] . It involves a purposeful description, explanation, and interpretation of collected data [15] and permits an in-depth investigation of the subject matter [16] .
Data Collection
We conducted eleven semi-structured in-depth interviews with BPM experts from organizations from various industries. The BPM experts are employees involved in all stages of the BPM implementation. First, an interview guideline was developed, with questions relating to the BPM initiative. All interviews followed the same structure and were conducted in German 
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Reasons for BPM Adoption
Each organization has particular motives for undertaking a BPM initiative. Our analysis unveiled a list of reasons for organizations to start modeling their processes. The reasons for BPM adoption presented in Figure 2 reflect the expectations upon the results BPM will yield. These can be classified into three categories: reasons concerned with understanding of processes, performance of processes and control of processes.
More than half of our interviewees pointed out the importance of standardizing their current processes. This need is "because we have a large amount of people employed and more departments…therefore we wanted to standardize the processes so that every employee applies the process the same way as the others"(I7). Moreover, five companies indicated the necessity of identifying process weaknesses, arguing that without BPM the course of doing that would have been more difficult or even impossible: "…it is much simpler to find the cutting points"(I6).
Whereas understanding and performance of processes has proved to be important, the issue of control was also mentioned as a potential driver. Almost half of the organizations pointed out that a clear definition of responsibilities is critical for the overall effectiveness of the company. This was particularly important when a number of employees or departments are involved with one process: "… we model the process flow of the processes which are influenced by many organizational units…"(I9).
Phenomenon
A central event leads to the occurrence or development of the phenomenon, which is here the formed attitude of an organization towards BPM [18] . Besides the general attitude towards BPM, we identified two additional specific attitudes, namely, attitude towards modeling languages and modeling guidelines. Organizations believed that "Without a goal and purpose for the modeling initiative everything is difficult"(I10), implying that most often difficulties would arise with redundancy, overhead and lack of organizational improvement.
We found that almost all of the interviewed organizations tend to put strong emphasis on the process modeling language. Almost all chose or are planning to transfer to BPMN. The key reasons are either to be able to model the processes with high level of granularity, to transition to process automation or for easier identification of the process weaknesses "We use BPMN when we want to discuss the cutting points of the processes"(I9). This is usually practiced when a process goes through more than one department. What is more is that organizations of our interview partners put relevance on having clear modeling guidelines that each modeler will follow for later consistent process modeling, thus making the process models comprehensible for all "…because by having guidelines it is easier for the employees to read and understand the processes"(I8).
Actions and Strategies
Actions and Strategies are devised to manage, handle, carry out and respond to a phenomenon under a specific set of predefined causal conditions [18] . We categorized the actions and strategies we found organizations to be carrying out into seven subcategories: Modeling language, Modelers, Modeling guidelines, Process identification, Process start and end, Process model representation and Methods for ensuring process quality.
Compliant to the attitude towards modeling languages, we found that our interviewed organizations started modeling their processes with BPMN or planned to transition to it; "We moved from UML to BPMN"(I2). In addition, most of our interviewees compelled their employees to model the processes they are involved with, "Everybody in the company has to model"(I2). However, training in the respective modeling language is provided beforehand. Alternatively, when a process modeling expert is employed, we observed an interaction between the modelers and the
employees, "The modeler who is responsible for the sales processes interacts with the employees of the sales department regularly in order to get to know the processes in detail"(I8).
Being confronted with complex processes, organizations need to decide in advance on a set of modeling guidelines in order to control potential process model complexity. Our data suggests that companies typically developed specific guidelines which need to be considered in this context. These guidelines define the range of elements modelers are allowed to use when modeling their business processes, "We have elements which are allowed to be used"(I6). Additionally, they defined the maximum number of elements one process model should not exceed, the model layout, the roles of each process, and their parts.
Moreover, we discovered a list of processes companies' model first. All eleven companies concentrated on modeling the processes they use on daily bases. Also, more than half started modeling the processes which needed improvement, "At the beginning, the processes which we knew needed an improvement, we tried to model them…"(I6). Some organizations started modeling those processes that reflect the company's strategy "What is important are the processes contributing to the company's strategy, goals, …"(I10). In addition, we observed that organizations put emphasis on the start and end of one process. For most of our interviewees, this was based on the departments or employees involved. Hence, when more than one stakeholder is involved in the execution of a single process, they decomposed it accordingly, "Process ends when one department did its job, and another department needs to continue"(I11). Others do this depending on a customer perspective.
According to Indulska et al., the definition of an appropriate level of detail is ranked fifth on the scale of ten process modeling issues [7] . Other studies consider an end-to-end representation of processes imperative for better understanding among the stakeholders [19] . Our findings outlined that some companies tried to capture all details of the routine processes, "An end-to-end representation of the process is used when the process is a simple service that is used on daily basis, like customer orders"(I11). While others preferred a process model not to be decomposed if only one department is involved in its execution, "…so we don't decompose it [the process] if it is the same department that deals with the process, but model it until the end no matter how big and complex the process gets"(I9). In general, our data indicated the usefulness of decomposing a process model. It is considered as a more comprehensible way of representation when a process model has been decomposed in case the number of elements exceeds the specified number of elements allowed, "However, if the process gets too big, more than 15 elements, we try to decompose it"(I8). We also observed that most organizations ensured the accuracy of the process models by either using predefined steps for process approval, or depending on the decision of the process manager, "When the process model has been modeled by the two expert modelers, the process manager ensures the process is correct and decides on its approval"(I7).
Outcome of BPM Adoption
The consequences followed by the choice of actions lead to a set of various outcomes. Consistent with the reasons for adopting BPM, these outcomes can be classified into three categories: understanding of processes, performance of processes and control of processes. Ordinarily these should all be expected outcomes, mirrored to each initial reason for BPM adoption. However, we also observed some that were not anticipated by the organizations.
Our data showed that five organizations used the process models to train their employees, "This process is used as a manual of how the process works and what needs to be done"(I10), compared to only one stating this as a reason. Similarly, more organizations than those with clear expectations yielded process improvements, "We used them [the process models] mainly for faster processing of events, shortening of waiting periods in the processes…"(I4). BPM also appears to contribute to an easier definition of roles and responsibilities, "[The process models are used] to define what stakeholders each of the processes have"(I5). Moreover, we found that some organizations used the process models as a tool for easier approaching their customer demands in order to "avoid ignorance when new projects arrive, but go directly to solving"(I6).
Business Process Modeling Pitfalls
Based on the conceptual framework as well as some additional insights from our interview material, we were able to reference some of the pitfalls that Rosemann suggested as challenging for practitioners [11, 12] .
Lack of Strategic Connection. The first pitfall implies the lack of demonstrable connection to one or more critical business issues [11] . According to Rosemann if an organization does not consider such connections, the initiative is considered as a form of "waste" and should be stopped [11] . We observed that organizations appear to be aware of their reasons for pursuing business process modeling. Almost half of our interviewees pointed out the importance of identifying the processes that define the company's strategy, "We first started to model the processes which we consider core, the most important for the company's strategy. So these 5-7 processes are our priority"(I7). Accordingly, they use BPM to better execute their corporate strategy. Lack of Governance. A good governance system is necessary, as it aims towards effective communication and collaboration in an organization. There are few studies that proposed a set of principles for effective process governance, one of which points out the relevance of process prioritization [3, 20, 21] . It is suggested that a company should have an appointed BPM expert who makes the key decisions about the BPM implementation. These range from the decision of who will model the processes, the selection of the processes to be modeled, the level of granularity for each process model, etc. Our interviewees, being BPM experts themselves, clearly stated the emphasis they put on identification of the processes to be modeled first. This is done by prioritizing the processes the company considers as most important which sequentially leads to the commencement of a framework where the process models will be stored. Having established process governance is also important when the organization is planning to undertake some change. In line with that, we found that there are a number of companies that first modeled the processes they plan to automate, "…we are also starting to consider automation of the processes, so we are preparing the process models for future implementation as a workflow"(I9). In this way they aim to assure that the processes will be standardized and quality proved before they are transitioned to automation. Additionally, Rosemann pointed out the lack of knowledge concerning the success of BPM adoption and how it is measured [11] . In order to address this point, we found that organizations formulated expectations of certain outcomes from the BPM adoption, compliant with their initial reasons. However, the frequencies of reasons and consequences in the conceptual framework reveal that organizations experienced certain expected outcomes, but also some unexpected beneficial outcomes, such as using the process models to clearly approach their customer demands, "Avoid ignorance when new projects arrive, but go directly to solving"(I6). Lack of Synergies. Our data illustrated various reasons acting as triggers for BPM adoption. In addition, Rosemann argues that different departments within one organization are triggered by different purposes, consequently modeling the same process independently from each other [11] . Yet, our data suggests that some organizations were aware of this particular problem occurring. Accordingly, they applied specific strategies in order to avoid it. For instance, there are companies that get requests from their departments as to what processes they need to be modeled, "The processes which we identified to be modeled are those that the different departments need, processes in which we want to find the cutting points, which need optimization, and so on"(I5). Moreover, there are service providers integrating process modeling competence where appropriate, "We have an internal service provider … and when the departments approach the provider with some problem, task, project, we consult them that it would be a good idea to do this or that."(I9). Lack of Qualified Modelers. A business process analyst must be able to translate process documentation into structured process models [11] . According to Rosemann, practitioners mainly focus on explaining the modeling tool rather than training the modelers [11] . Our data suggested that the employees were trained in the respective modeling language in order to model the processes they are involved in. Some organizations employed process modeling experts or external consultants. This appeared to happen when a process needed to be modeled with a higher level of granularity because of a specific reason. Nonetheless, they usually collaborated with the employees involved with the processes, "…so the modeler who is responsible for modeling the sales processes interacts with the employees of the sales department regularly"(I8). This in turn helped capturing the correct flow of the processes. In addition, organizations used specified set of modeling guidelines. In this way, those companies that compelled their employees to model aimed to reduce the complexity of the modeling tool, "[Following the modeling guidelines] because it is easier for the employees who are beginners with BPMN to learn how to use it"(I2). Furthermore, acknowledging quality assurance as a part of the modeling process [11] , we found that organizations used various steps to assure model quality, "After the processes have been modeled, we [the modelers] show the process models again to the employees from the different departments to verify them"(I9). Lack of Realism. Our interview data emphasizes the importance of selecting the processes to be modeled first. The initial reasons for adopting BPM appear to be used as guidance for identifying the most relevant processes that will lead to the realization of their expected outcome. Besides that, we also found that companies did not allow loosing themselves in the vast amount of process models. Rather, they modeled only those processes they require for specific purpose, "We concentrate mainly on customer demands. So we don't just sit there and say 'ok, we have like 1000 processes so which ones do we model'" (I9). Lack of Details. Rosemann discusses the limitations existing modeling languages offer and that they hardly satisfy the range of application areas the process models are used for [12] . Thus, organizations need to be aware of the language they choose for modeling their processes, as this language should be able to capture the required level of detail. Two things should be considered. First, modeling languages and tool functionality has advanced in the recent years. Second, it was emphasized that modeling languages were selected to best serve the purpose of the process models, "We used EPC because of staff requirement evaluation."(I9). In addition, many used BPMN to capture the technical process models "We started using BPMN 2.0 to direct ourselves to automation of the processes"(I5). Moreover, companies also decided on BPMN in order to be able to represent the processes with high level of granularity, "…companies transfer to BPMN 2.0 because they want to capture all details of the process"(I11). L'Art pour l'Art. It is important to be clear of the purpose the process models have. This is primarily because the purpose of the model determines how detailed the process should be modeled. Rosemann argues that process models do not necessarily need to be complete, however they have to be relevant [12] . In line with that, we found that the modeling guidelines are used as a barrier for creating process models of inappropriate detail. This is based either on the relevance the organization puts on specific processes, or the requirements from the respective department. Thus, whereas one organization modeled those processes that go through more than one department detailed, others captured the entire process flow depending on the process type, "Customer processes are modeled almost 100%"(I7).
Conclusion
In this paper we investigated BPM adoption and its relation to business process modeling pitfalls. We conducted eleven in-depth interviews with companies from various industries and qualitatively analyzed the data using Grounded Theory. We derived a conceptual framework integrating reasons for BPM adoption, the actions and strategies undertaken for its implementation, as well as the subsequent consequences. We found that organizations commence on the BPM initiative for better understanding, performance and control of processes. One of the main expected outcomes was that process models can be used to clearly allocate roles and responsibilities, especially when more departments are involved with a single process. Additionally, unanticipated outputs were discovered, one of which was that the process model helps to approach customer demands in a clearer way. Beyond that, we used the framework along with insights from our interview material to discuss some of the business process modeling pitfalls suggested by Rosemann [11, 12] . As a result we founded that organizations were aware of the BPM consequences, thus they selected the actions appropriately, based on their initial reasons for BPM adoption. We identify as a limitation the small number of interviews made. At this stage, we did not ensure a conceptual saturation. Therefore, in future research we plan to increase the number of interviews by finding interview partners from various industries. Furthermore, we plan to broaden our interview guideline, aiming towards more insights of how oranizations are dealing with the pitfalls of business process modeling.
